Zebrafish: a model system for the study of vertebrate renal development, function, and pathophysiology.
The zebrafish pronephros provides an informative vertebrate model system for studying renal development and function as well as a rapid screening tool for identification of genes important to the physiology and pathophysiology of the vertebrate kidney. To this end, the zebrafish pronephros is continuously being characterized and its relevance for the study of human diseases validated. This review summarizes recent advances in our current knowledge of the zebrafish pronephros as a valuable model system relevant to the study of human kidney biology and nephropathology. Recent findings argue for conserved renal gene structure and function in the zebrafish pronephros and also elucidate the role of genes in kidney biology that were not possible to discern in other vertebrate model systems due to early lethality. Abnormalities in podocyte gene function, renal ion channels and transporters, and renal epithelial primary cilia genes lead to defective pronephric kidney function in the zebrafish that mimics human disease. This supports the use of the zebrafish pronephros as a valid system to study kidney physiology and for rapid identification of potential therapeutic drugs and strategies in combating renal disease.